





size for 1386 could be run thraough this formula. We dor't as yet
have measures of total abundarnce by which to manage the fishery
or: an in—season basis (Main River Sonar may meet this rneed),
ingstead relyimg on test fishing indices. Therefore, we may be
able to determive that the 1986 run is developing at only half
the strength of the 1982 return, without knowing in absolute
terms the magnitude of either return. If the 1986 return is anly

285% of the 1982 return, escapement cbjectives would not be
achieved even with a total closwe of subsistence and commercial
fisheries (Table 9). At S0% of 1382 run  strerngth, escapemnent

objectives could be achieved with a 358,000 fish subsistence
Fishery and no commercial harvest. At 75% of 1982 r»un stremngth,
escapement objectives and a 150,000 fish subsisterce harvest
cculd  be achievedy, with essentially mo commercial harvest (only
15, 000 fish). Firnally, if the 1386 return was equal to the 19282
retirr, escapement and subsisterce reeds could be met with
23,000 fall chums available for commercial harvest.

Thaese may nat be the kind of ultimate answers we wanted, but I
think its about as far as we can go with the data we have
available. I will make cverhead projector transparercies af these
figures and bring them to the Board meeting. This material might
best be presented az backup jJustification to Proposal #1350, if
necessary, and not as part of the regular oral presentations by
Darn, Fred, and Louis.
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'*hlea'. Total return index of Yuhon River fall chum salmon, based on harvest ard exparded escapesent
indices for selected spawning areas, 1974-1985.

Maxisum
Comercial Subsistence Escapemert  [ndex of Exploit Prop Number Prop Number Prop Number 2
Year  Catch a Catch b Irdex ¢ Return d  Rate e Ae 3f PAgel3g FAgeéf Rge & g foe 5f AeSg$
1974 292,786 103,923 205,125 B01,B34 0.6392 Q.438__ 263,603 0.534 321,31 0.029 17,453
1979 277,50% 97,902 630, 733 1,066,164  0,3521 0.014 14,926 0,977 1,044,643 __ . 0.005 5, 331
1976 157,390 78,958 149,629 386,017  0.612% 0.111 42,848 0. 361 139, 352 ipjh_sajm_@#ﬂ "
1977 261,976 91,260 224,910 577,746 0.6114 0. 095 o4, 885 0.851 491, 662 . 033 20,621 (7
1978 248,646 106,077 172,701 5e7,424 0.6728 0,19 104,957 0. 660 348,100 0,139 73,312 14
1979 387,43 246, 347 547,206 1,181,049  (,3367 0,073 86,217 0.878  1,036,91 0. 050 59,082 ;v
1980 307,450 185,657 144,777 817,684 07730 0.137 87,39% 0. 782 498, 825 0.082 52,37 ¥
1981 492,99 195, 354 17,353 859,703  0.B007 0,014 12,036 0.876 793,100 0. 111 95, 427 14
(982 236,150 136, 356 36, 841 529,347 0.B&76 0. 060 29, 761 0,620 o6k, 195 0,319 135,244 1V
1983 333,652 196,030 125, 508 635,150 0,8084 0. 006 3,931 0.872 571,326 0. 122 79,933 Z2
1984 233,491 180, 834 a7, 100 501,485 0,8263 0.074 7,110 0,591 2%, 378 0.330 163,490 2z
1985 302,269 200, 000 237,494 739,763 0.67%0 0. 006 4,439 (. 853 631,018 0. 134 99, 12835
1986 130, 000 196,910

a Commercial harvest in Alaska and Canada combired, Includes "equivalent fish"

d

—

converted frcm roe sales. Data are from IL Moo 239 for 1974-1983, from 1984 AMR
for 1984, and from 1985 Foard Report for 1983,
b Subsistence harvest in Alaska and Canada cowbined. Data sources same as for the

corgercial catch data. Data shown for 1986 is a projection based on recent

arvests and the anticipated strength of the 1386 return.
éscapesent index is the sum of total season escapesent to the Sheenjek, Fishing

Branch, Toklat, Delta Rivers, ard Bluff Cabin Slcugh. Sonar and weir counts yaed when

available. Berial and foot survey counts expanded to total season estimates as
putlined in backup tables. Data socurces are same as for commercial catch data.

Data shown for 1986 is the escapement objective for these five spawning areas
cobined, evparded from indices of abundance to total abundance as outlined
in backup table.

Su of commercial harvest, subsistence harvest, and the escapement index,
This is only an index of total return since rot all spawning populations
are included in the escapement index,
Sum of commercial and subsistence harvest divided by the index of total

return, This is a maxinug estimate of harvest exploitation rate since the
escapemert index is a minimum estimate,
Becportion of age 3, age 4, or age 5 in the District | comsercial 6°

gillnet fishery sample. Data are from IL Mo. 239 for 1974-1982, TIR ¥o.

119 for 1983, TDR No. 148 for 1984, and from preliminary data files for 1985,

Index of total return multiplied by the proportiom age 3, age 4, or age 5
in the District 1 commercial gillmet fishery sample.



Tahle?’. Sheemjek River fall chue salmon escapesent counts, 1974-1985,

Aerial Exparsion  Season
Year  Survey Factor @ Estimate
1974 40,307 2.13 86, 280
1875 78,080 2,13 166, 268
1976 11,866 2.13 23,273
1977 20,506 213 43,678
1978 14,510 213 21,119
1979 41,14 213 87,628
1980 13,027 2. 13 27,748
1984 €9, 043
1982 29,093
1983 45,733
1984 25,120
1985 117, 668

a Expansion factor of 2,13 is based on relationship
between sonar and aerial survey counts in 1383
(43,723/22,830=2. 06} and 1984 (25, 120/11,402=2. 20).
Season estimates for 1981-1983 are based on Sonar
counts, no expansion factor is needed.

Table" . Fishing Branch River fall chus salmon escapewent counts, 1974-1345,

ferial Expansion  Season
Year  Survey Factor a  Estimate

1974 32,585
1975 353, 282
1976 13,450 a7 36,504
1977 32,500 2.7 BA,400
1978 15,000 272 40,800
1973 44,080 272 119,898
1980 20,313 2,72 55,268
1981 10,549 272 20,693
1982 5,846 2,72 15, %01
1963 10,000 272 27,20
1984 5,570 2,72 15,150
1985 56, 100

a Exparsion factor of 2,72 is based om relationship
between weir and aerial survey counts in 1975
1353, 282/130,000=2,72). Season estimates for 1974,
1975, and {985 are based on weir counts, ard Mo
expansion factor is needed.






.1, Bluff Cabin Slough fall chus salmon escapement counts, 1974-1945,

Expansion  Season
Year Survey a  Factor b Estimate

1974 4,840A 2,00 9, 680
1975 S000R 200 10,000
19%6  3,09TR 200 B, 394

1977 6491 A 200 12,98
1978 53404 200 10,680
1979 BB7SA 200 13,79

1980 3,108 2.0 6, 380
1981 61208  2.00 12,240
1982 1,15 F 1.50 1,734
1983 12,715 F 1.50 19,073
1984 4,017 F 1,50 6, 026
1985 2,655 A 200 5,310

a fAerial (A} or foot (F) survey index counts.

b Mo empirical data is available on the relationship
between aerjal and/or foot survey counts and
the total season escapesent. Expamsion factors of
2.00 for aerial surveys and 1.30 for fool surveys
were arbitrarily chosen as reasonable estimates
of this relationship.

Table %, Expanded fall chum salmon escapesent objectives for selected
spamning areas in the Yukon River drainage. a

Index Count Expansion  Total Seasonm

Spawning Area Objective  Factor Objective
Shaenjek River 19,000 2.13 40, 470
Fishing Branch R 17,000 2.7 46, 244
Teklat River 22,000 2,00 44,000
Delta River 7,900 2,00 15, 800
Biuff Cabin Slough 5,200 2.00 10,400
Total 71,100 156,910

a Escapesent objectives are from 1986 AMR (ewcept for Fishing
Branch River, which is from Barton meso dated 23 May, 1984),
ard are in terms of peak aerial survey counts. Expansion
factors for each stream are from backup tables.



Tablec‘ . Allowable harvest of Yukon River fall chum salwon (Alaska and
Canada combired) in 1986 given various levels of return abundance.

1986 Return Index 1986 Return  Escapement Subsistence  Cosmercial

Relative to 1982 index Index a Harvest a Harvest a
25¢ 107,000 107,000 0 0
501 215,000 157,000 58, 600 0
7o 322, 000 157,000 £50, 000 15, 000
100% 430,000 157,000 150,000 123,000

. In this sisple model, all fish in the return are allocated to the
escapemert irdex until the pooled escapement objective of
137,000 fall chum salwon is wmet. Surplus fish are then allocated to
the subsistence fishery, When the anticipated subsistence meed of
150,000 fall chums is met, additioral fish are then allocated to
comgrcial harvest, In reality, the commercial and subsistence
fisheries are occurring simultanecusly, followed later by the
spawring escapements. This requires assesseent of run strength as
the run is in progress, and celection of the appropriate harvest
strategy.



FEP&L‘l.

Simple Linear Regression Worksheet
limit is 100 observations

Worisheet calculations
{note must enter n)

Dbs. % Y Pred. Y Residual lower  upper St. Dev.
Number Bo% C.1I. 80% C.1. Prediction
1,00 205125 527424 623778 -963%4 2RO3SE 9ATE04 2064%2.2 Sum ¥ 2306054
2,00 £I0753 (181049 1049274 161770 &§B9699 1548849 J00894.9 Sue X2 9, TE+i1
.00 149629 B37884 576582 9302 224513 932691 201175.3 Sug Y 9331643
4,00 204510 A39703 GI9SES 220138 272252  100GATR 208700.& Sus Y2 4, 2E+12
E.00 (72701 429347 597372 -I6B0E5 23974) 9004 203200.1 Sum XY 1,BE+1R
6.0 567206 699190 902369 -R47179 433491 1371247 266A07.B n 8
7.00 144777  SO14B5 974b31  -73146 221251 928011 200784, 1 A 456724, §
8,00 171353 739763 595874 143489 23BBAI 993685 203074.4 B 0. 814400
Rsg  0.301009
5 ¥/X 183803. 2
1/n 0,185
T value 1.76
3. 1E+11
YUKON RIVER FALL CHUM SALMON
12 YEAR X ESCAPEMENMT VS YEAR X+ 4 RETURN
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Simple Linear Regression Worksheet Worksheet calculations
limit is 100 observationg (note must enter n)
Obs. X Y Pred, ¥ Residual lower  upper St. Dev,
Number 80x C.I. 80x C.I. Prediction
1.00 283603 1066164 (205039 -138875 72E023 1ABAQDT 272168.1 Sum X 733665
2,00 14926 18E017 SOl344 -163327 226410 876279 184621.6 Sum X2  1.0E+i]
3,00 42048 STTT4E 624743  ~4B997 295399 954086 187127.0 Sum ¥ TI61TT2
4,00 SABE 527424 655387 -120963 323864  9BE910 186933.3 Sum Y2  5.9E+12
5.00 104957 1181049 788008 393041 434617 1141399 200790.3 Sum XY  6.9E+1
6,00  BR217 &£I7884 T3B746 -100862 394540 1082933 195971.6 n 1
.00 B73%0 A59703 741830 117873 397095 {0BESES 195872.0 A 512108,%9
8.00 12036 429347 DAIVTAT 114400 219028  86B467 164499.8 B 2. 6286%
9,00 25761 BS0I 579826 79364 253681 905971 189309.7 Rsg. 0,570779
10,00 3931 501483 522442 -20957 198079 B46A05 1BA297.2 §Y/% 1764279
11,00 37(10 739763 609059 130104 281564 937705 [BG417.9 1/n ¢, 090909
T value 1.7%
5. 4E+10

YUKON RIVER FALL CHUM SALMON

AGE 3 VERSUS MEXT YEaR RETURM

1.2 &
11
1.1 /
.
14 - s
.f/
0.9 -
IS\
- 0.8 533377 -
* g Bag .
o 0.7 =1 e
n - -
é C A3 - -
é 0.8 _IV . -l'l"f g0
i
&L o5t LhE
E 0.4 m e
’ "% Yz SIRA0% 4+ 2.28TX
e A= 1l
. Lo i, Q.5
0.2 A Dot PO \‘\IDE\L—H-H{' ‘ 037
0.1 oy Vedura MeaR.
o L T 1 1 1 Ll I 1 1 I 1 1 I
o 40 Bao 120 180 200 240 280

(Thousonds)
AGE 3 FISH YEAR X



Fiaee. 3.

Simple Linear Regression Worksheet
limit is 100 observations

Worksheet calculations

{note must enter n}

280

Obs. H Y Pred, Y Residval lower  upper 5t. Dev.
Number B0x C.I. 80% C.1. Prediction
1,00 283603 1041643 1179853 -~138210 632431 1707273 29%71.6 Sum X 733663
2,00 14926 139358 347218 -247AGE  P44R 744988 203278.3 Sum X2 1.0E+11
3.00 42848 A916k2 476217 15445 113932 438842 206036.9 Sum ¥ 6074560
4,00 D4A8BE 348100 14587 -16E64B7 148462  8BO71Z 2080237 Sum Ye  4.2EHl2
5.00 104937 1036961 674184 360777 280081 1063286 221080.4 Sum XY  5.8E+1]
6.00 BR217 498825 614452 -115627 23BAR2 993441 2133348 n i1
7.00 87390 753100 618190 134910 238619 99776E 219665.5 f 339642, 7
8,00 12036 266193 378006 -f11A11 20473 YISB40 203144.) B 3. 187408
2.00 25761 STk 421704 149572 62630 780857 204035.8 R sq. 0.617261
10,00 3931 Z9RITA 3S2i7e? -G5794 4969 709313 202921.0 5Y1% 194256. 6
11,00 37110 631018 437927 173091 %677 B19178 205256.1 E/n 0, 090309
T value 1.76
5. 4E+10
12 ABE 3 VERSUS NEXT YEAR AGE 4
. /
| [ |
19 Ta 1S
0.9 —' /
+ 0.8 -
= - -
~ 0.7 ‘
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Simple Lirear Regression Worksheet
limit is 100 observations

Worksheet calculations
trote must enter n)

Dbs. X Y Pred. ¥ Residual Jower  upper Gt. Dev.
Number gox C.1. 80x C. I, Prediction
.00 321379 233 66737 -B36h8 -29674 16TR72 SR0B4, 18 Sum ¥ 764921
2.00 1041643 204203 146867 57336 11503  28223¢ 76910, 99 Sum X2 3,9+
3,00 139352 30621 49320 -1BG99 -45563 144203 52910.88 Sum ¥ 1000048
4,00 491662 73312 87408 -14096 -17221  1920J8 59444, 49 Sue Y2 1,3E411
5.00 348100 59052 7i1B8A -12836 -2VSTs 171351 36512.88 Sue XY  B.2E+]]
6.00 1036961 52307 146360  -94053 11312 281409 76732.13 n 1
7.00 498825 95427 88183 Tok4  -16743 193108 39656. T2 ] 34254, 96
8.00 793100 13524k 110672 19572 ~1774 233119 66731.01 B 0,108109
9,00 266195 79933  £3033 16900 -34192 160258 53241.61 R sq. 0, 315023
10,00 571326 165490 9B0E1 E9469 -12090 204132 E1426.68 §5v¥/X  5l1gs, 58
11.00 296378 99128 BE296 32832 -31690  1h4282 935E73,A9 i/n 0. 090909
T value 1.76
9, JE+11
YUKON RIVER FALL CHUM SALMON
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YUKON RIVER FalLL CHUM SALMON
COMMERGIAL HARVEST
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YUKON RIVER FALL CHUM SALMON
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YUKON RIVER FALL CHUM SALMON
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